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Introduction
The common calendar effects such as, day-of-the-week and month-of-the-year effects are well-documented in literature. The findings in recent years indicate that calendar effects have largely disappeared from stock markets (Tan and Tat 1998; Wong et al. 2006; Lean, Smyth, and Wong 2007; Abdul Karim, Abdul Karim, and Tang 2012; Chia 2014) . However, a more recent study of Narayan et al. (2015) shows the evidence of weak-form inefficiency in 21 out of 34 banking-related stocks in the New York Stock Exchange (NYSE). The authors claim that efficient market hypothesis (EMH) and day-of-the-week hypothesis are interrelated. It is important to note that the influence of calendar anomalies such as, day-of-the-week effect and month-of-the-year effect are subject to changes with a systematic change in investor trading behaviour therefore they are non-persistent. We can expect the intensity of certain calendar effects to reduce over period of time, similarly the disappearing calendar effects to recur in the future. It is mentioned by Fama (1998: 283) that anomalies are chance results, apparent overreaction to information is about as common as underreaction, and post-event continuation of pre-event abnormal returns is about as frequent as post-event reversal. Furthermore, Timmermann and Granger (2004) suggest the self-destruct of anomalies in the long-run after being exploited by a large number of investors. As the nature of calendar anomalies is nonpersistent, this has raised the concern that calendar effects cannot consistently predict stock price movement moreover the market movement. Nevertheless, new discoveries of calendar anomalies still have great value to skillful investors who able to earn abnormal profits from these anomalies in short-run. Considering anomalous patterns can be more easily and accurately identified in the prices of individual stocks than stock market index prices, calendar effects are more likely to be exploitable from the trading of individual stocks than the trading of a portfolio of stocks. We suggest that the information of calendar effects for individual stocks has more value to small investors than the information of market in general.
Day-of-the-week effect refers to the observation that stock returns are not equal across the days of the week. According to French (1980) , the calendar time hypothesis states that stock prices should rise higher on Monday than other non-Monday trading days. This is because there is a three-day gap between the close of trading on Friday and the close of trading on Monday, rather than the normal one day between other trading days. The Monday effect is also called the weekend effect (Rogalski 1983; Thaler, 1987) . However, the past empirical evidence generally suggests that Monday has tendency to display the lowest negative mean return, while Friday is likely to have the highest positive mean return (Wong et al. 2006; Chia, Liew, and Wafa 2006 , Lim and Chia 2010 , Nik Muhammad and Abdul Rahman 2010 . This finding is clearly inconsistent with the calendar time hypothesis of French (1980) . One plausible explanation provided for the negative return on Monday and the positive return on Friday is based on the intuition of settlement delay. As mentioned by Nik Muhammad and Abdul Rahman (2010) , settlement in Malaysia is made on the third trading day after a transaction. Investors will enjoy an extra two days of interest-free credit from brokers if they trade on Wednesday through Friday. Therefore, stock prices on Monday must be lower to compensate investors who are willing to delay purchase until Monday.
Month-of-the-year effect can be easily understood as the observation that stock returns are not equal across the months of the year. According to Urquhart and McGroarty (2014) , month-of-the-year effect refers to a phenomenon in which stock returns are systematically higher or lower depending on the month of the year. The abnormally return in January is called January effect. There are two most prominent explanations for this anomaly: Wachtel (1942) proposes the tax-loss selling hypothesis which states that investors sell the losing stocks in their portfolios at the year-end to gain a tax benefit; Haugen and Lakonishok (1988) associate the January effect with the window dressing hypothesis suggesting that fund managers sell certain stocks at the year-end to present a more acceptable portfolio of stocks in their yearend reports (Moller and Zilca 2008) . Apart from fixed calendar events such as January effect, there could be the effect of moving calendar events, for instance, the Muslim holy month of Ramadan in the stock markets in Islamic countries. The study of Seyyed, Abraham, and AlHajji (2005) documented a systematic pattern of decline in volatility during Ramadan due to slowdown of economic activities as well as a decrease in speculative stock trading, implying the possibility of predictable variation in the market price of risk.
This study adds to the existing literature by identifying the existence of day-of-the-week and month-of-the-year effects in the Malaysian finance stocks market for the period of 1997:1-2014:12. The main motivations of this study are two-fold: First, to provide empirical evidence of calendar effects on individual finance stocks in Malaysia by using the disaggregated finance stocks data. As documented in the Malaysian Financial Sector Blueprint 2011-2020, the domestic finance sector is the key enabler and catalyst to economic growth. The finance sector therefore, has a promising growth prospect and the findings of calendar effects will be of great interest to investors. Second, to assess the weak-form efficiency of finance stocks based on the existence of calendar effects that complements the existing findings based on a random walk model, see Munir (2015, 2016) . As Doyle and Chen (2012) note, market inefficiency can be multi-dimensional. This perspective can reconcile conflicting findings and offer new insights for portfolio investment and the weak-form efficiency.
The remaining of this paper is organized as follows: Section 2.0 literature review; Section 3.0 data and methodology; Section 4.0 results; Section 5.0 conclusion.
Literature review
Recent findings uncover that calendar effects are weakening and diminishing from stock markets. Tan and Tat (1998) found evidence of day-of-the-week effect, January effect, turn-of-themonth effect, and holiday effect in the return series of SES All-Singapore Index from the full sample period: 1975-1994, and two sub-periods: 1975-1984; 1985-1994 . In terms of day-ofthe-week effect, the mean daily returns on Monday and Tuesday are found to be relatively lower than other trading days in a week. Nonetheless, the observed seasonality effects decline across the sub-periods. Wong et al. (2006) examine the January effect, day-of-the-week effect, turn-of-the-month effect, and pre-holiday effect in the Singapore stock market using the log daily return data of Strait Times Index for the period of 1993:1-2005:12 and GARCH (1,1) model. The regression results indicate that January effect is positive in the pre-crisis period: 1993-1997 and negative in the entire period and post-crisis period: 1998-2005 but are insignificant. The mean daily return on Monday is negative, but this daily effect is insignificant in the post-crisis period. Further, turn-of-the-month effect is detected in all the full and sub-periods, however this effect is declining across the sub-periods. The mean daily return of the pre-holiday trading days is significantly higher than other trading days in the full and pre-crisis periods, but it is insignificant in the post-crisis period. As such, the findings are showing the weakening calendar effects in the Singapore stock market. Chia (2014) revealed the evidence of diminishing day-of-the-week effect in the Australia and New Zealand markets over the period of 2002:6-2014:5. The estimation is applied on the log daily return data of Australia Morgan Stanley Capital International (MSCI) Index and New Zealand MSCI Index by using OLS models. Daily anomalous pattern is absent in the two markets. The author infers that these markets are suitable for those who prefer to buy-andhold their equity investments. Halari et al. (2015) examine Islamic monthly anomalies in the Pakistani stock market by employing the data of 106 companies over the period from 1995 to 2011. The results from TGARCH model show the evidence of monthly patterns in the volatility of returns. The findings suggest that investors can use timing strategy to exploit the observed anomalies.
The insight of banking-related stocks is offered by Narayan et al. (2015) who examine the weak-form EMH for 34 banking-related stocks from NYSE using the daily stock price data over the period 2/1/1998-31/12/2007. The authors claim that EMH and day-of-the-week hypothesis are interrelated hence suggesting EMH is day-of-the-week dependent. The study applies the Augmented Dickey-Fuller (1979) unit root test and also the Bai and Perron (1998) test procedure that allows for a maximum number of breaks for each series. The unit root tests applied to each, Monday, Tuesday, Wednesday, Thursday, and Friday indicate that the null hypothesis of unit root is rejected for all five trading days, for 21 firms which represent about 62 percent of the whole sample. The overall findings do not provide a strong support for the weak-form EMH.
Next, we look at the studies related to the case of Malaysia. Chia, Liew, and Wafa (2006) examine day-of-the-week and month-of-the-year effects using the data on log daily returns of KLCI and the GARCH approach. The OLS regression indicates the presence of negative Monday, positive Wednesday, and positive Friday effects in the pre-crisis period (2/12/ 1993-31/5/1997), negative Tuesday and Thursday effects during the crisis period (1/6/1997-30/11998), and negative Monday effect in the post-crisis period (1/2/1998-10/10/2005). The evidence of month-of-the-year effect is not found. By using the GARCH models (GARCH, GARCH-M, EGARCH, and TGARCH), the results only confirm the significance of negative Monday effect in the pre-and post-crisis periods and negative Thursday effect during the crisis period. As the results of EGARCH and TGARCH indicate the relevance of leverage effect, this casts doubt on the appropriateness of using other GARCH models that cannot capture the leverage effect. Lean, Smyth, and Wong (2007) apply the powerful non-parametric stochastic dominance (SD) test of Davidson and Duclos (2000) to examine the existence of day-of-the-week and January effects for Hong Kong, Indonesian, Japanese, Malaysian, Singapore, Taiwan and Thai markets. The estimation using daily data for the period spanning from 1988 to 2002 provides results that support the seasonality effects in some Asian markets. However, the first-order SD for January effect has largely diminished. Lim, Ho, and Dollery (2010) provide the evidence of day-of-the-week effect in the log daily returns of KLCI over the period of 1/5/2000-30/6/2006 through OLS regression. The mean daily return on Monday is negative and the lowest among all other weekdays. The highest mean daily return is displayed on Wednesday. When Monday returns are divided into subsamples of positive and negative returns, negative Monday effect is only significant in 'bad news' environment but not 'good news' environment. Meantime, the twist-of-the-Monday effect is observed where Monday returns are affected by the previous Monday and Friday returns. Investors can exploit these daily patterns in the historical prices of KLCI to earn abnormal returns.
Nik Muhammad and Abdul Rahman (2010) also examine the day-of-the-week effect by employing the log daily return data of KLCI for the period of 1999-2006, and two sub-periods: 1999-2002; and 2003-2006 . The results of full period indicate significant negative mean return for Monday and positive mean return for Friday. These observations are explained by settlement delay. In the two sub-periods, the results of the significant Monday and Friday effects are reversed. The insignificant F-statistics and t-statistics are centred around 1999-2000. The results are said to be affected by the event of Asian financial crisis. Lim and Chia (2010) intend to find out the existence of day-of-the-week and twist-of-theMonday effects in the ASEAN-five stock markets, namely, Indonesia, Malaysia, Philippines, Singapore, and Thailand. The authors employ the daily return data of stock market indices for the period spanning 10/6/2002-21/8/2009. Based on descriptive statistics, almost all market indices exhibit significant Monday negative mean returns except the case of Singapore, and all markets have significant Friday positive mean returns. The results of Kruskal-Wallis statistic test show the day-of-the-week effect in Malaysia and Thailand. Meantime, the results of Wilcoxon Rank Sum Test indicate the mean return on Monday is relatively lower than other days of the week in Malaysia. In the case of Thailand, Friday has the highest mean daily return among all other weekdays. For Indonesia, Malaysia, and the Philippines, Monday return is affected by the previous week return.
The evidence of month-of-the-year effect is relatively less profound than the daily patterns. As discussed earlier, Chia, Liew, and Wafa (2006) do not provide the evidence of month-ofthe-year effect. Distinctively, the findings of Ng, Lim, and Chong (2011) strongly support the existence of monthly patterns. Ng, Lim, and Chong (2011) focus on the Malaysian stock market and the period after Asian financial crisis, 1/7/1998-30/6/2008. The daily return data of seven sector indices are used to test day-of-the-week and month-of-the-year effects. The estimation results of OLS and GARCH model indicate that most of the sector indices display positive January, July, October, and November effects, and positive Friday effect. Finance Index shows unusually high average returns in January, July, and October. The top three best-return sectors identified are Plantation, Consumer, and Industrial products sectors. The findings are inconsistent with the weak-form EMH.
Abdul Karim, Abdul Karim, and Tang (2012) Previous studies have dealt extensively with calendar effects in stock markets at the aggregate level using index price data. Majority of the past research have ignored the disaggregated level and the importance of finance stocks. These studies reflect calendar effects at the aggregate level of stock markets, but do not provide a contribution on how extensive calendar effects are at the firm-level of finance stocks.
Another limitation of previous research is that less emphasis has been placed on finance sector, even though it is essential in supporting a country's economic growth. In Malaysia, the domestic finance sector has an increasing role in economic growth. During the implementation of Financial Sector Masterplan (FSMP) 2001-2010 in the country, the Government successfully increased the capacity of the finance sector and enhanced the stability of financial system. The Government is currently implementing the Financial Sector Blueprint 2011-2020 in order to transform the Malaysian economy towards high income by 2020, i.e. with per capita income of RM48,000. The role of the finance sector has increased tremendously as the above target is largely depending on the size of financial system. According to Central Bank of Malaysia (2011), the target can be achieved by increasing the size of financial system for 8%-11% per annum. The finance sector is deemed important in stimulating economic growth thus the prospect of growth is promising. Hence, the findings of calendar effects are expected to be of great interest to investors.
Data and methodology
This study employs the daily closing price data of 28 finance stocks from the stock exchange in Malaysia. The sample of finance stocks consist of 14 banking-related stocks: AFFIN, AFG, AMBANK, CIMB, HLFG, RHBCAP, BIMB, HLBANK, MAYBANK, PBBANK, HLCAP, HWANG, KAF, KENANGA; and 14 non-banking finance stocks: LPI, MAA, MANULFE, MNRB, P&O, TAKAFUL, APEX, ECM, OSK, TA, INSAS, JOHAN, MBSB, and RCECAP. The data are transformed into log daily returns for estimation.
The common method used for capturing time-varying volatility and asymmetric news effect is the exponential GARCH (EGARCH) model of Nelson (1991) . Another advance method that can be applied is the threshold GARCH (TGARCH) model developed by Glosten, Jagannathan, and Runkle (1993); Zakoian (1994) . Both EGARCH and TGARCH models are asymmetric GARCH-type models. Previous studies show that the performance of GARCH-type models is dependent on time or period of study and the error measures such as Mean Square Error (MSE), Root Mean Square Error (RMSE), and Mean Absolute Percent Error (MAPE). Lim and Sek (2013) use symmetric GARCH and asymmetric EGARCH and TGARCH models to capture stock market volatility in Malaysia. GARCH and TGARCH models perform better than EGARCH during pre-crisis period, GARCH works well during crisis period, and TGARCH works well during post-crisis period. Wong and Kok (2005) find that TGARCH, OLS and ARCH-M can perform well in the pre-crisis, ARCH-M is a better model during the crisis period, and for the post-crisis period TGARCH and EGARCH are the suitable models. Thus, based on literature, we use TGARCH model in our analysis.
A basic TGARCH model can be expressed as following:
where σ 2 t is the conditional variance of the mean equation's residuals ε t ; c is a constant term; ε 2 t−1 is the ARCH term; σ 2 t−1 is the GARCH term; γ is the coefficient of asymmetric leverage effect; I = 1 if ε t < 0 (negative shocks or bad news) and I = 1 if ε t < 0 (positive shocks or good news). If γ is significantly different from zero, there is threshold effect in the series studied. A positive value of γ would indicate leverage effect and imply that bad news has a greater impact on return volatility than good news. Conversely, a negative value of γ would suggest that good news has a larger impact on return volatility than bad news. The impact can be symmetric as γ may be insignificant.
For day-of-the-week effect, the mean equation is modelled as follows:
The mean equation is estimated along with the variance equation:
In Eq. (2), R t represents the log daily return of a stock; α 1 is the constant term in mean equation for capturing the Monday's returns; As the log return of stock on day t may be related to its lagged value R t−1 , the variable is incorporated to the mean equation to capture serial correlation; D i is a dummy variable for a certain weekday through Tuesday to Friday which takes the value of 1 if the day is a weekday i otherwise zero; Its corresponding coefficient is a i ; and ε t is the error term of the model. In Eq. (3), σ are the ARCH and GARCH terms, respectively; γ is the coefficient of asymmetric leverage effect; The weekday dummies D i are incorporated to the variance equation for estimating the influence of a certain weekday's returns on return volatility.
For month-of-the-year effect, the specifications of mean and variance equations are as follows:
In Eq. (4), the constant term α 1 captures all returns on January; D i is a dummy for a certain month through February to December which takes the value of 1 if the month is month i and zero otherwise. In Eq. (5), a i is the corresponding coefficient.
Results
Our estimation begins with a basic specification that assumes no serial correlation in returns and a typical TGARCH (1,1) process, where GARCH (p = 1), ARCH (q = 1), and threshold at order 1. Model selection is based on the value of log likelihood, and the smallest Akaike Information Criterion (AIC), and Schwarz Information Criterion (SIC). Dummies may be dropped from the variance equation in order to improve the model goodness of fit. For residual diagnostics, the null hypothesis of there is no ARCH is tested by using the ARCH-LM test, and the null hypothesis of no serial correlation in squared residuals up to 10 lags is tested by means of the Ljung-Box Test.
Day-of-the-week effect
The results of day-of-the-week effect are presented in Table 1 (Appendix A). 21 out of 28 series show significant daily seasonality, suggesting the daily returns of finance stocks are mostly not equal across the days of the week. The daily patterns are not empirically supported in AMMB, CIMB, HLBANK, MAYBANK, HLCAP (banking-related stocks), TAKAFUL, and RCECAP (non-banking finance stocks).
In the category of banking-related stocks, the estimated mean equations indicate the series of AMMB, CIMB, HLBANK, and MAYBANK are not displaying any significant daily pattern. Based on variance equation estimations, AMMB and CIMB are showing positive threshold coefficients at 1% significance level (the results are highly significant). In the case of MAY-BANK, the positive threshold coefficient is significant at 5% level. As the value of threshold coefficient has a positive sign, this indicates the presence of leverage effect. In which, investors tend to react to negative and positive shocks (bad and good news) in an asymmetric fashion. Specifically, negative shocks will cause a higher volatility in returns than positive shocks. Neither day-of-the-week effect nor leverage effect is significant in the case of HLCAP.
The returns of AFFIN, AFG, and KENANGA display unusually low Monday average return and unusually high average returns on Wednesday through Friday. AFFIN is associated with a negative and highly significant Monday average return, whereas the average returns on Wednesday, Thursday, and Friday are positive and significant at the 5%, 10% and 1% levels, respectively. Leverage effect of this series is highly significant. The series of AFG also exhibits negative average return on Monday and positive average returns on Wednesday through Friday. The coefficients of the corresponding weekday dummy variables are significant at least at the 5% level. Leverage effect is significant at 5% level. In the case of KENANGA, the results of the lower Monday average return and Wednesday through Friday higher average returns are all significant at 1% level. For this series, the result from variance equation indicate Monday has a relatively higher return volatility and all other remaining weekdays have relatively lower return volatilities. There exists leverage effect at 1% significance level.
The series of HLFG and HWANG display abnormal returns on Tuesday, Wednesday, and Friday and also negative return on Monday. The coefficients of the weekday dummy variables of HLFG are all significant at 10% level (the result is only weakly supported). For HWANG, the corresponding coefficients are all highly significant. Besides that, Monday has a relatively higher return volatility, while all other remaining weekdays have relatively lower return volatilities. The reported results are highly significant. There is no evidence of leverage effect in both the series of HLFG and HWANG.
In the case of RHBCAP, the estimated coefficient of Monday dummy variable is negative and highly significant, while all other remaining weekday dummies have positive coefficients.
The results of Tuesday and Wednesday are highly significant, and the results of Thursday and Friday are significant at the 10% and 5% levels, respectively. The observed leverage effect is significant at 5% level. Given the highly significant result of variance equation, Monday is found to have a relatively higher return volatility and Tuesday through Friday have relatively lower return volatilities.
Some other observed daily patterns are such as, the returns of BIMB display negative Monday average return and positive average returns on Thursday and Friday; In the case of PBBANK, it is found that the returns on Thursday are on average higher than of all other weekdays; For KAF, the average returns on Thursday and Friday are positive and significant.
In the category of non-banking stocks, day-of-the-week and asymmetric news effect are invalid in the case of TAKAFUL. However, the result from variance equation indicates a higher return volatility on Monday and lower return volatilities are observed on Tuesday, Wednesday, Thursday, and Friday. The results are significant at 1% level of significance. Similarly, the series of RCECAP is not significantly affected by any daily seasonality effect and asymmetric news effect. Monday has a relatively higher return volatility and all other remaining weekdays have relatively lower return volatilities.
The common pattern of unusually low average return on Monday and unusually high average returns on Wednesday through Friday is observed in several non-banking stock series: LPI, MAA, ECM, and OSK. In the case of LPI, there is evidence of a negative Monday average return significant at 10% level. The average returns on Wednesday, Thursday, and Friday are all positive and significant at least at 5% level. Leverage effect is significant at 10% level. For MAA, Monday attains a lower average return than of other weekdays and this result is highly significant. The average returns on Wednesday, Thursday, and Friday are positive and the results are at least significant at the 5% level. The evidence of leverage effect is highly significant. For both ECM and OSK, Monday has a relatively higher return volatility. Tuesday, Wednesday, Thursday, and Friday have relatively lower return volatilities. The leverage effect is significant at 5% level in both series.
Some return series show the evidence of negative Monday average return and positive average returns on all other remaining weekdays. For TA, JOHAN, and MBSB, the corresponding coefficients of weekday dummies are mostly significant at the 1% level. In the case of INSAS, the coefficients of Monday, Wednesday, and Friday dummy variables are significant at 1% level, while Tuesday and Thursday are significant at least at 10% and 5% levels. Based on the result of variance equation for TA, Monday has a higher return volatility whereas, Tuesday, Wednesday, Thursday, and Friday have lower return volatilities. There is the evidence of an inverse of leverage effect in which, positive shocks have larger effect on return volatility than negative shocks. For INSAS and MBSB, Monday has a relatively higher return volatility, while the return volatilities on Tuesday through Friday are significantly lower. The result for JOHAN is almost similar, except for the result of Friday is insignificant. Leverage effect of INSAS and MBSB are not empirically supported, and JOHAN shows an inverse of leverage effect.
Other series such as MNRB shows positive Wednesday average return at 5% significance level, and positive Friday average return at 1% level significance level; P&O is associated with a positive Friday average return with 10% significance level; MANULFE has a positive and highly significant Friday average return; APEX shows a negative Monday average return at 10% significance level and positive average returns on Wednesday and Friday, both significant at least at the 5% level. Table 2 provides the results of month-of-the-year effect (refer Appendix B). Monthly seasonality effect is empirically validated in 19 series. There is no evidence of any monthly effect in nine series: AFFIN, HLFG, HLBANK, MAYBANK, PBBANK (banking-related stocks), P&O, TAKAFUL, TA, and RCECAP (non-banking stocks). The category of banking-related stocks, the returns of AFFIN, HLFG, HLBANK, MAYBANK, and PBBANK are not significantly affected by any monthly seasonality effect. The leverage effect found in the series of AFFIN is significant at 1% level and MAYBANK at 5% level.
Month-of-the-year effect
AFG has unusually high average return in January, and the average returns in March through December are significantly lower. There is also evidence of leverage effect. The reported results for AFG are mostly significant at the 1% level. For AMMB, the average returns in July and December are relatively higher than of all other months of the year, in which the result of July is only weakly supported and the result of December is significant at 5% level. The leverage effect in this series is found to be highly significant. CIMB has relatively higher October average return than of all other months of the year, however the result is only weakly supported. Leverage effect of the series is highly significant. Similarly, RHBCAP shows unusually high average return in October and also leverage effect. HLCAP is showing a positive October average return which is significant at 5% level. The series of BIMB shows the pattern of unusually low average return in September and this result is highly significant. For HWANG, the positive average return in January is weakly supported, while May, August, and December are showing negative average returns significant at least at 5% level. The series of KAF has positive average return in January, and negative average returns in February through June, as well as in August, September, November, and December. For KENANGA, January and July have positive average returns, and all other remaining months have negative average returns. The reported results for KENANGA are mostly significant at 1% level. A highly significant leverage effect is detected in this series.
The results of non-banking stocks are as follows. The series of P&O, TAKAFUL, and TA do not show any significant month-of-the-year and leverage effects. The returns of RCECAP are not significantly affected by any monthly seasonality. However, there is the evidence showing a relatively higher return volatility in January, lower return volatilities in February through December, and a highly significant leverage effect on return volatility.
The series of MANULFE display a negative June average return at 10% significant level and a highly significant leverage effect. For LPI, the average returns in July, September, October, and December are relatively higher than the average returns in other months, and its return volatility is affected by leverage effect. MAA is associated with lower average returns in May and August; higher return volatilities in January and June; lower return volatilities in April, May, July, August, October, and November; and leverage effect. MNRB shows a positive average return pattern in the month of June and the leverage effect. The result of mean equation for APEX indicates a higher average return in January, and relatively lower average returns in March, May, August, September, and December. In the variance equation, the coefficient of threshold is negative implying an inverse of leverage effect. The series of ECM only shows a negative March average return pattern which is supported by 5% significance level. The result of variance equation suggests a highly significant leverage effect; relatively higher return volatilities in January, February, March, May, August, and December; and relatively lower return volatility in April. For OSK, there is evidence of unusually low average return in May and November, significant at 5% and 10% levels, respectively. The leverage effect of this series is weakly supported. The series of INSAS reflects unusually low average returns in March, May, June, and August. The result of August is significant at 5% level while others are at 10% level. The result of variance equation indicates January, September, and October have relatively higher return volatilities, and lower return volatilities are observed in April and August. For JOHAN, the January average return is positive, and the months of April, May, June, August, September, and November have negative average returns. The results are significant at least at 10% level. Based on the result of variance equation, there is evidence of an inverse of leverage effect at 1% significance level, relatively higher return volatilities in January and September, and relatively lower return volatilities in May, June, August, October, November, and December. The series of MBSB shows the negative May average return pattern. The result of this monthly effect is significant at 10% level. In addition, there are relatively higher return volatilities in January, February, March, May, July, and August, and the return volatilities in October and November are relatively lower.
Conclusion
In this study, we investigate the presence of day-of-the-week and month-of-the-year effects for the finance stocks market in Malaysia, using TGARCH estimation for conditional variance and asymmetric news effect. There are two main motivations of this study: First, to provide empirical evidence of calendar effects on individual finance stocks in Malaysia by using the disaggregated finance stocks data; Second, to assess the weak-form efficiency of finance stocks from the dimension of calendar anomalies that complements the existing findings based on a random walk model, see Munir (2015, 2016) .
Firm-level analysis allows us to identify how intensive calendar effects are at the firm-level, specifically, how deep calendar effects have reached the individual finance stocks in Malaysia. In addition, this study has placed great emphasis on the importance of the domestic finance sector in Malaysia. As documented in the Financial Sector Blueprint 2011-2020 of Malaysia, the finance sector plays the key roles as enabler and catalyst to economic growth in the process of transformation towards high income by 2020, i.e. with per capita income of RM48,000. The target can be achieved by increasing the size of financial system for 8-11% per annum (Central Bank of Malaysia, 2011). Our argument is that the finance sector has a promising growth prospect and the uncovered calendar anomalies will be of great interest to investors.
From our results, daily predictable patterns are found in 21 finance stock series while 19 series display monthly patterns. The evidence of lower Monday average return and higher Friday average return is consistent with the proposition of settlement delay as mentioned by Nik Muhammad and Abdul Rahman (2010) . In Malaysia, the normal practice for settlement is made on the third trading day after a transaction. Investors can enjoy an extra two days of interest-free credit from brokers if they trade on Wednesday through Friday. Therefore, stock prices on Monday must be lower to compensate investors who are willing to delay purchase until Monday. This present study have detected the abnormal return on Friday and negative return on Monday from the series of AFFIN, AFG, HLFG, RHBCAP, BIMB, HWANG, KENANGAN, LPI, MAA, APEX, ECM, OSK, TA, INSAS, JOHAN and MBSB. Meantime, KAF, MANULFE, MNRB and P&O are found to be associated with the abnormal return on Friday. The findings are consistent with some previous studies on Kuala Lumpur Composite Index (KLCI) e.g. Chia, Liew, and Wafa (2006) , Nik Muhammad and Abdul Rahman (2010); Wong et al. (2006) in the Singapore stock market.
Further, finance stock returns are not equal across the months of the year. This finding is compared with a few past studies. Month-of-the-year effect is found to be insignificant in some studies. In a study on KLCI by Chia, Liew, and Wafa (2006) , there is no evidence of monthly effect for the stock price index. However, the current finding is consistent with Ng, Lim, and Chong (2011) who find that some sectoral stock price indices in Malaysia exhibit significant monthly effect. In particular, for Finance Index, there are abnormally high average returns in January, July, and October.
The tax-loss selling hypothesis of Wachtel (1942) explains that stock returns in January are on average higher than other months of the year and on average lower in December. According to Haugen and Lakonishok (1988) , the window dressing hypothesis states that fund managers sell certain stocks at the year-end to present a more acceptable portfolio of stocks in their yearend reports. Our estimated results in this present study can only provide moderate support for January effect, e.g. AFG, HWANG, KAF, KENANGA and APEX exhibit a positive January average return, and a negative December average return. On the other hand, for AMMB, LPI, and MNRB, there is a positive average return in December which is inconsistent with the nature of January effect. Thus, the results of January effect are mixed.
Based on the proposition of Seyyed, Abraham, and Al-Hajji (2005) , the Muslim holy month of Ramadan may show systematic pattern of decline in return volatility due to the slowdown of economic activities and the decrease in speculative stock trading. Consistently, this study finds that the returns in August are on average lower in eight finance stocks, namely, AFG, HWANG, KAF, KENANGA, MAA, APEX, INSAS and JOHAN. In addition, in MAA, ECM, INSAS, JOHAN and RCECAP, the observation of lower return volatility in August can be noticed from the results in their variance equations.
The observed monthly patterns may correspond to the ex-dividend dates of finance stocks. Trade on or after ex-dividend date is not entitled for the previous dividend distribution, thus investors who invest with fresh funds will be in a long wait position but they can buy at a lower stock price. Table 3 (in Appendix C) lists the ex-dividend dates over the period 2012-2014 for 18 finance stocks which are showing significant month-of-the-year effect. Below is the discussion of individual finance stocks that show a connection between the monthly patterns and its ex-dividend dates.
r AMMB: The July average return appears to be higher before the ex-date for final dividend near the end of August. Most often, stock price is anticipated to increase when approaching ex-dividend date, thus there could be more buying and higher stock price. Meantime, the distribution of interim dividend is near the end of November where stock price may be temporarily low which attracts more buying. This may explain the reason for a positive December average return.
r CIMB: The ex-dates of its first interim dividends are usually in September based on the record of 2012-2014. The series shows the pattern of positive average return in October. It may be possible investors increase buying after the ex-dividend date when stock price becomes lower, therefore stock price increases.
r RHBCAP: Based on the record of 2012-2013, the ex-dates of its interim dividends are in October. The observed higher October average return of the series may correspond to this event.
r BIMB: The series displays a negative September average return. The record of 2012 shows the ex-date of its interim dividend in September. It is normal stock price will reduce due to distribution of dividend.
r HLCAP: Based on the record of 2014, the ex-date of its final dividend is on 3/11/2014.
If investors increase buying before the ex-dividend date, this can explain the positive average return in October. This may explain the negative May average return of the series. It is known that stock price is reduced after ex-dividend date.
r LPI: The first interim dividend's ex-date is normally around the second half of July and first half of August. The positive average return in July may due to an increase in buying before the ex-dividend date. In addition, this series also shows positive average returns in September and October. After the ex-dividend date, stock price is reduced. It may be possible investors increase buying and therefore stock price increases. r MBSB: The records of 2012-2014 indicate that the ex-dates of its final dividends are usually around April-May. The series shows a negative May average return which may due to a decrease in stock price after ex-dividend date. The summary of the results for day-of-the-week effect is provided in Table 4 in Appendix D; and the results for month-of-the-year effect is summarized in Table 5 in Appendix E. Calendar anomalies have implication for investment strategy thus can benefit investors. Proper timing strategy can be formulated to exploit the abnormal returns available at calendar tuning points. For instant, the implied strategy for day-of-the-week effect is buying on the weekdays with a lower average return and selling on the weekdays with a higher average return. Similarly, month-of-the-year effect can be exploited by buying in the months with a lower average return and selling in the months with a higher average return.
As calendar effects are empirically validated, the evidence is consistent with Narayan et al. (2015) who find that market efficiency is day-of-the-week dependent in 21 out of 34 banking-related stocks from NYSE. The evidence can complement the previous findings of Munir (2015, 2016) as this current study offers new insights into portfolio investment and weak-form efficiency based on the existence of calendar anomalies instead of random walk. To attenuate calendar anomalies, policy makings should be correctly directed at the sources of inefficiency as well as targeted at the primary group of investors such as, portfolio managers, and institutional investors. One possible policy action could be increasing the access to information so that to enable more informed traders and to reduce stock mispricing. Nevertheless, the issue of transaction costs is especially relevant. As Timmermann and Granger (2004) note, transaction costs can limit arbitrage thus causing anomalies to persist. Hence, it may be possible to adjust the transaction costs on the trades of finance stocks in Malaysia.
In future, turn-of-the-month effect, holiday effect, and twist-of-the-Monday effect can be explored using sample of individual stocks and stock market index prices for emerging market economies as the existing literature is insufficient. Other stocks apart from finance sector may exhibit calendar effects. Future research may explore this area using different samples. 
